Abstract Aberrant histological elements have been infrequently reported to exist within the intact thyroid gland. In addition to distant metastases to the thyroid, a number of ectopic tissue rests and unusual cysts have been described within the thyroid gland. In this article, we report the presence of a true intrathyroid lymph node and describe the first reported case of intrathyroid lymph node metastasis of papillary thyroid cancer. Other reported aberrant intrathyroid tissues, possible pathophysiology, diagnostic features and surgical implications are also discussed.
Introduction
Histologically, the thyroid gland is composed of functional units known as follicles which contain colloid and are surrounded by follicular cells, the calcitonin producing parafollicular cells also known as C-cells, a delicate connective tissue stroma and vascular elements [1] . Any other histological elements detected inside the thyroid gland are unusual and are considered aberrant. Such aberrant intrathyroid tissue may be classified into either non-metastatic or metastatic. Non-metastatic intrathyroid tissue may be either ectopic rests of non-thyroid tissue or unusual cysts; both are thought to result from dysembryogenesis. Existence of intrathyroid metastasis however always indicates dissemination from a distant primary malignancy. In this article, we aim to review unusual non-thyroidal components that have been described in the thyroid gland and discuss their surgical importance. The index case which prompted this review will be described as a case report and-to the best of our knowledge-appears to be the first published case of an intrathyroid lymph node metastasis.
Case Presentation
A 63-year-old female patient presented with a slowly enlarging thyroid mass over the preceding 5 years. She complained of mild dyspnoea without any other symptoms or signs of compressive effects from her thyroid. On examination, the mass was firm, and mobile with deglutition. There were no palpable cervical lymph nodes (LNs). Biochemically, she was euthyroid. Sonography showed multiple thyroid nodules, the largest was replacing the right lobe, measuring 4 × 3.4 × 4.6 cm, containing solid and more cystic areas with some internal vascularity and an incomplete capsule. Another two smaller nodules were also seen in the right lobe; inferiorly and close to the isthmus. Sonographically, there were no pathologically enlarged LNs. Fine needle aspiration cytology (FNAC) showed a population of Hurthle cells with occasional nuclear grooves and inclusions and concluded a thyroid aspirate of Bethesda 4 category 'suspicious for Hurthle cell neoplasm versus oncocytic variant of papillary thyroid cancer (PTC)'. After discussing risks and benefits of the surgery, a routine diagnostic right hemithyroidectomy was performed. The final histopathology reported triple pathology-Hurthle cell adenoma (HCA) in the main nodule, Hashimoto's thyroiditis and a 5-mm focus of PTC (Fig. 1) . In addition, a well-circumscribed lesion was detected at the periphery of the main nodule, between the adenomatous part (HCA) on the one side and the normal colloid filled follicles on the other side; confirming its intrathyroid location. The latter lesion showed an intact fibrous capsule and subcapsular lymphocytic areas with multiple germinal centres, conforming to lymph node histology. Intranodally, there were also papillae and nests of atypical polyhedral cells with vesicular nuclei, inclusions and grooves, indicating PTC metastasis, however, without evidence of extra capsular extension (Fig. 2) . Based on these data, the patient was diagnosed with stage III PTC on account of her age and regional metastatic lymphadenopathy.
Literature Review
Several different aberrant intrathyroid tissue elements have been previously described in the literature including intrathyroid lymph nodes, salivary tissue, parathyroid tissue, thymic tissue, congenital cysts and metastasis from another tissue of origin.
Ectopic Intrathyroid Tissue Rests

Intrathyroid Lymph Node
While the presence of LN tissue inside the parotid gland is a normal and usual finding [2] , a similar finding within the thyroid seems to be exceedingly rare and has been reported only once in a 40-ysear-old Egyptian female with multinodulargoiter [3] . To the best of our knowledge, our case represents the first reported case of a metastatic intrathyroid LN. The findings here do not represent lymphocytic infiltration of the thyroid parynchema; rather, a true LN demonstrating germinal centres and an intact capsule, lying entirely within thyroid tissue and showing features of papillary thyroid carcinoma metastasis. A possible explanation to such finding would be a deviation from the normal developmental process [4] ; possibly, aberrant extension of the juglo-axillary lymph sacs or aberrant sprouting of the lymphatic primordials in the cervical region during the 8-9th weeks of gestation. The existence of an intrathyroid LN could potentially cause the FNAC to contain lymphocytes and be justifiably misinterpreted as Hashimoto's disease or lymphoma, hence, the importance of routine sonographic guidance for all FNACs, even for well palpable nodules. Furthermore, the presence of a metastatic intrathyroid LN, with a small differentiated thyroid cancer as in our case, should be regarded as N1a if the neck is node negative. This would otherwise up-stage the disease to stage III in patients older than 45 years with a potential impact on the prognosis and management plan according to the revised American Thyroid Association 2009 guidelines [5] .
Intrathyroid Salivary Tissue
While there have been several reports of 'Warthin-like' tumour of the thyroid gland which histologically mimic salivary Warthin tumours [6] , only one report of intrathyroid ectopic benign salivary tissue exists [7] . The thyroid gland may also be a potential implantation site for migrating cells from a salivary malignancy [8] . Thus, an extreme caution should be exercised when interpreting a cytological aspirate containing salivary or salivary-like components from a thyroid nodule, in order to distinguish between the aforementioned three pathologies which have varying strategies of management.
Intrathyroid Parathyroid Tissue
Ectopic parathyroid adenomas have been detected in 1.4-22% of the hyperparathyroidism (HPT) patients; of which 0.7-18% have been reported to be intrathyroid [9] [10] [11] [12] . Occasionally, intrathyroid parathyroid tissues (ITPs) have been identified as the cause of persistent or recurrent HPT [13] . High resolution neck ultrasound has been reported to have 80% positive predicting value for detecting ITP adenomas [14] , and nuclear medical imaging is able to help guiding the side for hemithyroidectomy in HPT patients after failed neck exploration [15] . Though blind thyroid lobectomy after negative neck exploration has also been successfully practised and recommended by some surgeons [16] , its value has been questioned by others on the account of the generally low incidence of ITPs [10] . There have also been ten reports of intrathyroid parathyroid carcinoma (IT-PC) [17] . An IT-PC may represent a diagnostic pitfall while assessing a patient with a thyroid nodule without clinical or biochemical evidence of HPT, as it is not usually diagnosed preoperatively by routine FNA cytology and neck US [18] .
Intrathyroid Thymic Tissue
In a large autopsy study, the frequency of ectopic thymic tissue has been found to be only 1% [19] . True occurrence of thymic tissue within the thyroid gland is exceedingly rare with very few cases reported to date [20, 21] . Although Segni et al. [22] has described the sonographic pattern of ITTT, preoperative diagnosis is usually difficult especially as the FNAC is usually unhelpful, and the diagnosis may only be correctly reached on histopathological examination of the excised specimen [23] . In their report, Megremis et al. [24] mentioned that the ITTT was often inappropriately addressed as a true thyroid nodule and recommended a cervical magnetic resonance imaging in suspected cases. If the diagnosis is made preoperatively, management is controversial. Some recommend surgical resection for fear of neoplastic transformation [24, 25] . However, on the account of its role in immunity development and regulation and the benign course observed in some studies, a more conservative approach has also been argued [22, 26] .
Unusual Intrathyroid Cysts
Simple, haemorrhagic, colloid and degenerative cysts have been well-recognised as common types of intrathyroid cysts. However, other unusual types of intrathyroid cysts have also been reported in the literature. We have identified 23 cases of intrathyroid branchial cleft cysts (BCC), ten cases of intrathyroid thyroglossal duct cyst (TGC), eight cases of intrathyroid epidemoid cysts (EDC) and three cases of intrathyroid dermoid cyst [27] [28] [29] [30] . These unusual pathologies should be always kept in mind when evaluating a patient with thyroid nodule for several reasons. First, identification of squamous epithelial cells or mucoid material in FNAC from the thyroid gland should raise a suspicion about the possibility of intrathyoid BCC, TGC or EDC and prompt further workup. Differentiation may be helped by the history or presentation, as infection of the cyst occurs more commonly in BCC and by clinical examination, as TGC tend to be in a midline position while BCC tend to be lateral. Pathological examination, however, is more helpful; presence of ciliated columnar cells or abundant inflammatory infiltrate suggests TGC; detection of subepithelial lymphoid tissue points to BCC, while a cellular smear composed entirely of nucleated and anucleated squamous cells is in favour of EDC [27, 31, 32] . Secondly, these intrathyroid lesions should be surgically addressed, not only as a part of thyroid nodule management but also because these lesions are recognised to have a risk of malignancy [33] [34] [35] . Furthermore, if the diagnosis of intrathyroid TGC is confirmed or highly suspected, a TGT should be thoroughly searched intraoperatively as its presence necessitates a sistrunk operation along with lobectomy [36] . Likewise, surgery is the treatment of choice for intrathyroid dermoid cysts because of infection risk associated with them in general [37] .
Metastasis to Thyroid
Metastasis to the thyroid seems to be rare with a frequency of 2.2% among patients who underwent thyroidectomy for malignancy [38] . Autopsy studies, however, have reported a considerably variable prevalence ranging from 1.25% in random patient autopsies to as high as 24% in those with metastatic neoplasms [39] . In addition, Mayo clinic experience may suggest a rising incidence of metastasis to the thyroid, detecting 19 and 43 cases in the years 1980-1985 and 1985-1994 , respectively [40, 41] . It is uncertain whether such figures are due to an increased detection rate, selection bias or actual increase in incidence. Renal cell carcinoma has been reported in most series to be the commonest primary [42] . However, breast and lung cancer were reported in other series to be more common primary cancers [43, 44] . Metastasis to the thyroid may represent both diagnostic and therapeutic challenges. The metastatic focus may be very small and clinically undetectable. In one series, 8 out of the 22 patients were incidentalomas [43] . Even when clinically detectable, diagnosis may not be reached on cytological grounds. In their series, Wood et al. [42] reported that FNAC confirmed the diagnosis only in 5 out of the 12 patients presenting with thyroid mass. This may be due to the inability to distinguish anaplastic or clear cell thyroid cancer from metastatic poorly differentiated malignancy [42, 43] . In addition, the interval between detection of the primary malignancy and its thyroid secondary has been reported to be variably long, as long as 26 years [40] . Prognostically, the appearance of metastatic lesions in the thyroid gland is an ominous sign with death of the patients often occurring soon after the diagnosis of thyroid gland metastasis has been made [45] . Hence, any thyroid nodule in a patient with a history of malignancy should be viewed with suspicion and must be thoroughly investigated with FNA, preferably in conjunction with immunohistochemistry and sonography [46, 47] .
Conclusions and Recommendations
Aberrant non-metastatic histological elements, although rare, may exist in the thyroid gland. This should be considered when evaluating a thyroid nodule with atypical radiological and cytological features. A true lymph nodal structure can exist inside the thyroid gland and may be affected by metastasis from papillary thyroid cancer. Given their rarity, the pathophysiology of some of these aberrant tissues is not completely understood and requires further research. The fact that metastasis to the thyroid may occur even decades after detection of the primary malignancy calls for a thorough and meticulous investigation of any thyroid nodule in a patient with a past history of malignancy.
